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Benzyladenine was more effective in adventitious bud formation 
on Lachenalia leaf ex plants than its 3, 7 or 9 glucosides. Of the 
glucosides tested, 3-glucosylbenzyladenine was the most effec-
tive while the 7 glucoside was the least effective. It would seem 
as if this response is consistent in most physiological systems. 
Bensieladenien was meer effektief in adventiewe-knopvorming 
op Lachenalia blaar-eksplante as die 3, 7 en 9 glukosiede van 
die verbinding. Van die glukosiede wat getoets is, was 3-gluko-
sielbensieladenien die effektiefste en die 7 glukosied diemins 
effektiewe. Dit skyn asof hierdie reaksie die norm vir die meeste 
fisiologiese sisteme is. 
Keywords: Benzyladenine derivatives, adventitious buds, 
Lachenalia. 
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It is well known that auxin:cytokinin ratios determine both the 
degree and type of organogenesis occurring in vitro. High 
levels of cytokinins usually favour shoot or bud growth. In 
most experimental systems the free bases of both the synthetic 
(kinetin, benzyladenine) and natural cytokinins (zeatin, di-
hydrozeatin, iso-pentenyladenine) are the cytokinins of choice 
due to their ready availability. Frequently good responses are 
obtained. However, it is not known whether culture systems 
could be improved by using other cytokinin derivatives. This 
question is closely linked with the fundamental problem as to 
which compound is the 'active form' in plants and whether or 
not there is reversible sequestration between the free bases and 
conjugated derivatives. The different responses reported in the 
literature with different cytokinin derivatives (Varga & Bruins-
ma 1973; Dumbroff & Walker 1979; Drewes & Van Staden 
1989; Van Staden & Drewes 1991) may be a function of up-
take, transport or metabolism of the applied cytokinin. In 
different -plant systems different enzyme systems may be 
operative. This may result in either a slowdown or acceleration 
of metabolism, making a decision as to whether a particular 
cytokinin acts as the 'active' principle very difficult. While the 
question of the active compound will probably only be 
resolved once more is known about 'receptor sites', it remains 
important to obtain as much fundamental information as 
possible concerning the role of cytokinin derivatives in a wide 
range of physiological systems. The effects of benzyl adenine 
(BA) and its glucosides on adventitious root formation 
(Drewes & Van Staden 1989), cell division of soybean callus 
(Van Staden & Drewes 1991) and carnation senescence (Van 
Abbreviations: BA: benzyl adenine; [3G]BA, [7G]BA, [9G]BA: 
3, 7 and 9-glycosylbenzyladenine; NAA: naphthalene acetic acid. 
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Staden et al. 1990) have been previously studied. In 
Lachenalia leaf explants the application of BA increased 
adventitious bud formation (Niederwieser & Van Staden 
1990a). In this study we used the same system to determine the 
effect of BA-glucosides on bud formation. 
Leaf tissue of the genus Lachenalia Jacq. cv. Romaud was 
used as experimental material. As previous studies showed that 
young leaf tissue had the greatest ability to form adventitious 
buds (Niederwieser & Van Staden 1990a), only the proximal 7 
cm of the leaves was used after being cut at soil level with a 
sharp scalpel. Leaf material was first rinsed with tap water to 
remove soil particles followed by a lO-min wash in 0.1 % 
Tween 20, whereafter the material was shaken with 1 % NaOCI 
for 30 min. After rinsing three times in sterile distilled water, 
the midribs and leaf margins were removed. The leaf material 
was then sectioned into 1-cm2 explants. Ten explants, with the 
abaxial surface on the medium, were cultured per treatment. 
Explants were cultured on a modified basal medium of 
Murashige and Skoog (1962) dispensed as lO-ml aliquots into 
culture tubes (1 X 125 mm). The pH of the medium was 
adjusted to 5.8 prior to autoclaving and the addition of 0.7% 
Unilab agar. In addition to the salts of the Murashige and 
Skoog (1962) formulation, the medium contained 0.5 mg I-I 
thiamine.HCI, 0.1 g rl myo-inositol and 50 g I-I sucrose. 
Autoclaving was at 121°C for 15 min. After sterilization and 
explant inoculation, the culture tubes were sealed with Parafilm 
and then maintained in a culture room at 25 ± 2°C at a 16-h 
daylength provided by cool white fluorescent tubes (60 j.11 mol 
m-2 s-I). The number of buds formed per explant was recorded 
after 8 weeks. 
For the four benzyladenine derivatives investigated (BA, 
[3G]BA, [7G]BA, [9GJEA), 16 factorial combinations of cyto-
kinins (0.5, 1, 2,4 mg I-I) and NAA (0.01,0.1, 1,2 mg I-I) 
were used. 
As reported earlier (Niederwieser & Van Staden 1990b), 
adventitious buds formed on the adaxial leaf surface only 
(Figur~p. Of ~he fo~ cytokinins investirated, BA at a le~el ?f 
4 mg I combmed WIth NAA at 2 mg r was most effectIve m 
adventitious bud formation (Figure 2). Of the three BA-gluco-
sides used, [7G]BA was the least active and [3G]BA the most 
active. The activity of the [3G]BA was, however, much less 
Figure 1 Adventitious bud formation on the adaxial leaf surface 
of mature leaves of Lachenalia. 
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Figure 2 The effect of factorial combinations of NAA and BA derivatives on adventitious bud formation on Lachenalia leaf explants 
after 8 weeks in culture. 
than was obtained with BA. In an earlier study on the metab-
olism of radio-labelled BA in Lachenalia leaf cultures it was 
shown that very little [3G]BA and [9G]BA were formed (Nie-
derwieser et al. 1992). While these compounds were weakly 
active in adventitious bud formation, they are apparently not 
formed by Lachenalia leaf material in culture and would not be 
of any importance in adventitious bud formation in this system. 
While some indications were obtained that [7G]BA may be 
formed during the metabolism of BA by Lachenalia leaves 
(Niederwieser et al. 1992), this compoun~ did not induce any 
adventitious buds. Bud formation therefore appears to be a 
function of BA itself or its major metabolic products, the ribo-
side or nucleotide. This trend of biological response obtained 
for the three BA-glucosides in the present system mirrors that 
obtained for soybean callus growth (Van Staden & Drewes 
1991) and root formation in bean cuttings (Dr~wes & Van 
Staden 1989). In all cases, [3GJBA was the most active of the 
three glucosides investigated. This response therefore seems to 
be consistent through a very diverse range of physiological 
systems. 
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